Background: Very few studies have evaluated the association between a child's lifestyle factors and their parent's ability to recognise the overweight status of their offspring. The aim of this study was to analyze the factors associated with a parent's ability to recognise their own offspring's overweight status.
Background
Parents who do not recognise the weight status of their own overweight children may be less likely to provide them support in order to achieve a healthy weight. However, a large proportion of parents do not recognise that their offspring is in fact overweight or obese [1] [2] [3] [4] [5] [6] [7] [8] . According to a recent review less than 50% of parents successfully recognised their offspring's overweight status [1] . Parental recognition of child's overweight is important in order to implement prevention and treatment strategies early in life.
In previous studies involving a broad age range of children, parents of older children have been more likely to identify their child as overweight than parents of younger children [3, 9] . In many studies, mothers have been more likely to identify their daughters as being overweight than their sons [9] [10] [11] [12] [13] , but several studies have supported parental perception is not associated with the a child's gender [3, [14] [15] [16] [17] [18] [19] [20] . Maternal weight status or a mother's awareness of her own overweight status seems not to be associated with awareness of her offspring's weight status [10, 12, 13, 16, 21] . However, mothers with lower BMI have been suggested to report their child as overweight more often than mother's with high BMI [9] but contradictory evidence also exits [19] .
Previous studies have also revealed the positive relationship between maternal education and the ability to recognise a child's overweight status [13, 15, 22] .
Few studies have evaluated the association between child's diet, physical activity and parent's ability to recognise their offspring's overweight status [3, [21] [22] [23] . Small qualitative studies in pre-school aged children has reported findings that a child who has a healthy diet, is happy, active, and can accomplish normal childhood activities was not considered as being overweight, regardless of the child's BMI [21, 23] . In a study by Eckstein, parents of overweight children were more likely to be concerned if they recognised their child as being inactive [3] . In opposition to these findings, Manios et al found that the likelihood of mothers' underestimation of their preschool aged child's weight status was significantly higher in children engaging in physical activity for less than 3 h/week [22] .
The aim of the current study is to evaluate the association between sosiodemographic and lifestyle factors and parents' ability to recognise overweight status in their own seven year old children in Finland.
Methods

Subjects
In this cross sectional study all school beginners (born in 1997, n = 1278) in the city of Oulu were invited to participate in the study by school nurses in November 2004. The children were given an anonymous questionnaire to be filled in by their parents. Parents were informed about the objectives of the work and the voluntary nature of their and their children's participation in the survey. The research carried out was in compliance with the Helsinki Declaration. The study was approved by the Ethical Committee of Oulu University Hospital.
The parents were asked to collect and record their child's weight history from birth to current age from the health records. Weight (in underwear) and height (without shoes) was subsequently measured by a qualified nurse in health care clinic. Overweight status was defined as a body mass index (BMI) ≥ 85th centile, and obesity as a BMI ≥ 95th centile relative to reference data for the international population [24] . BMI was calculated as weight in kilograms divided by the square of height in meters (kg/m 2 ).
The outcome: parent's perception of her offspring's weight status
The parents were asked to rate their child's level of weight status using the statements: 'my child is underweight', 'normal weight', 'slightly overweight' and 'heavily overweight'. The parents classified their child as "underweight or normal weight" (BMI < 85 th centile), slightly or heavily overweight (BMI > = 95 th centile) or heavily overweight (BMI > = 95 th centile). These categories were finally defined as "normal", "overweight" and "obese". The parents' ratings were compared to the child's correct weight status.
Information on the family
Information on the parents' marital status, educational level, age and lifestyle factors such as smoking were asked. Occurrences of certain chronic diseases like diabetes, heart diseases, asthma and rheumatoid disease in the family were also asked. The parents' own weight and height were asked, as well as the parents' perception of their own weight status. The parent's overweight was defined as a BMI ≥ 25 kg/m 2 .
Physical activity and dietary patterns
Physical activity was assessed via a series of questions adapted from an Activity Questionnaire [25] . The number of hours spent in physical and sedentary activities during a usual week (playing, exercise, watching television, working on a computer, playing video games and reading) was asked. The parents were also asked to report the frequency of exercise sessions they had together with their child using the statements: 'seldom or never', 'sometimes', 'often'. Parents' perception of their children's physical activity level was asked: 'In your opinion, is this child as physical active as she/he should be?' The alternatives were 'no, she/he is not', 'yes, she/ he is' and 'she/he is too active'.
There were questions about meal patterns, eating habits and food frequencies. The food frequency questionnaire has been developed by the National Public Health Institute and has been used since 1978 [26] . The questionnaire consisted of twenty-two questions on the inclusion of the typical foods eaten by Finnish children (for example porridge or muesli, cereals, pizza, hamburgers, milk, milk chocolate, yoghurt or pudding, cheese, sausages, ham, cookies and cakes, bun, berries, fruit, fresh vegetables, chocolate, candies, juice, light soft drink, sugared soft drink, chips). The food consumption frequencies were: many times per day, daily or almost daily, 3 to 5 times per week, 1 to 2 times per week and less than two times per week. A child's overeating was assessed by the question 'How often do you estimate that your child overeats?' using the statements: 'Never', 'Once a week', 'A few times per week' and 'Many times per day'. A child's appetite was also considered with the following: 'Which one of the next alternatives best describes your child's appetite?' The alternatives were 'very good appetite', 'good appetite', moderate appetite', 'poor appetite' and 'very poor appetite'.
Statistical analysis
The data gathered was analysed with SPSS for Windows software, version 15.0.1. The analyses were performed using all available data without replacement of missing values. The association between explanatory factors and the recognition of a child's overweight status was first analysed using cross-tabulation and χ 2-test for the dichotomous variables and independent t-test for continuous variables.
Factor groups of food and physical activity habits were formed by factor analysis. When lifestyle factors were formed, the numbers of factors to be retained for the description of lifestyle patterns were determined by components with eigenvalue > 1 and examination of the scree plots. Eating and physical activity patterns were identified by principal component with varimax (orthogonal) rotation to identify non-correlated factors. Items with factor loadings ≥ 0.3 were used to calculate factor scores for each of the factors.
To assess how well the various background and lifestyle factors were able to explain the parents' recognition of a child's overweight status, multivariate logistic regression with enter method analysis was performed using all variables associated with the recognition of overweight status in univariate analyses. The significant risk factors in the final model are reported using odds ratios (ORs) and their 95% confidence intervals (CIs). Statistical significance was achieved when p < 0.05.
Results
Of the 1278 children invited to participate, 855 (77%) returned the completed questionnaire. Eighty-five percent of questionnaires were filled by mothers, 12% by fathers and one percent by another caregiver or guardian. Measures for height and weight at seven years of age were available for 749 (59%) of the children (382 boys, 367 girls).
17% (125/749) of the children were classified overweight or obese according to the international criteria, while 8% (58/728) of the children were classified as overweight and 0.3% obese (2/728) by the parents. Over half (69/120) of the parents of the overweight (including obese) children and 18% (6/33) of the parents of obese children considered their children as normal weight. A small number of parents (9/607) believed their normal weight children were overweight. The parents of overweight daughters (n = 63) were more likely to accurately identify the weight status of their child than the parents of overweight sons (n = 57) (51% vs. 33%, p = 0.053).
A third (219/717) of the mothers and over half (352/ 645) of the fathers were classified as being overweight or obese (BMI ≥ 25). Of the overweight and obese mothers 8% (18/219) considered themselves as being of normal weight as did 45% (158/352) of the overweight and obese fathers. 13% (63/498) of the normal weight mothers and 3% (9/293) of the normal weight fathers considered themselves as overweight.
Factors associated with the recognition of a child's overweight status
The parents' ability to recognize their child's overweight status was positively associated with the child's BMI, mother's age and father's body mass index. There was a negative relationship between the child's age and correct rating (table 1). The accuracy of the parents' perception of their child's weight status was not associated with the accuracy of perception on the parents' own weight status. The children, whose overweight status was recognised by their parents, had less close relatives with heart disease (table 1). A married parent was less likely to recognise her child's overweight status than a parent who was divorced, widowed or unmarried (table 1) .
Lifestyle patterns associated with recognition of child's overweight status
The variables associated with the parents' perception of the child's overweight status in univariate analysis were 'How often does your child eat porridge or muesli?', 'How often does your child eat fruits?', 'How often does your child eat berries or food made of berries?', 'How often does your child eat too much?', How would you describe your child's appetite?', 'How often do parents exercise together with their child?' and 'How active is your child?' (table 2) .
Three lifestyle factor solutions were identified. Factor 1 showed a "Healthy diet" pattern with high levels of fruits, berries and porridge in the child's diet. An "Eating too much" pattern was seen in factor 2 (a child has good appetite and eats too much) whereas the third factor showed a "Physically active" pattern with an active child exercising frequently with her parents. Factor 1 was the dominant lifestyle pattern and explained 16.0% of the variance of the response variables, and the remaining factors explained 12.8% and 8.8% of the variance, respectively. Together, the three factors explained 37.6% of the variance.
'Healthy diet' and 'Physically active' factor scores were lower in the group 'child's overweight status is recognised by parent' than in the group 'child's overweight status is not recognised' (-0,27 (SD 0.78) vs. 0.19 (SD 0.96), p = 0.006 and -0,29 (SD 0.86) vs. 0.19 (SD 0.45), p = 0.001 respectively). 'Eating too much' factor scores were higher in the group 'child's overweight status is recognised by parent' than in group 'child's overweight status is not recognised' (0.25 (SD 0.81) vs. -0.22 (SD 0.78), p = 0.002).
Factors associated with identification of a child's overweight status in multivariate analysis
The results of binary logistic regression analyses for the perception of child's weight status are presented in table 3. Child's BMI was positively associated with parental recognition of overweight. Overweight status was identified more frequently in girls than in boys. A child's healthy diet and high physical activity were inversely related with parental recognition of overweight status in multivariate analysis. The model explained 71% of the variance (Nagelkerke R square).
Discussion
In this cross-sectional study, more than half of the parents' with an overweight or obese seven year old child did not recognise their child's overweight status. Daughters' overweight status was identified better than sons, and physically active children with healthy eating habits had lower probability for parental identification of overweight status.
The low rate of overweight recognition in our study is comparable with previous studies [1] [2] [3] [4] [5] [6] [7] [8] . It seems that overweight children must be obese in order to be recognized as overweight [19] . Also in our study, the higher the child's BMI was, the better the overweight was identified, although even 18% of the parents of obese children considered their children as normal weight. It is not fully understood why parents so easily mistake their child's weight as being normal in cases where the child is overweight. Jain et al. reported that overweight children were described as "thick" or "big boned" by their mainly overweight mothers [21] . In a study of Adams et al, NativeAmerican big children were viewed more positively as "cute and healthy," whereas "skinny" (i.e., normal weight) children were viewed more negatively as "underfed and sickly" [19] . Also they reported that some parents had experienced social pressure to "fatten up" their babies. We had no data on possible social factors underlying poor recognition of child's overweight for which an explanation remains to be found in future studies.
Children with healthy diet or high physical activity were classified as overweight less frequently by their parents than physically inactive children or children with poor eating habits. Our results are in agreement with some previous studies [3, 21, 23] but opposite findings also exist [22] . Manios et al found that mothers whose children were more physically active were less likely to underestimate their child's weight status [22] .
Comparison of studies is difficult because of the varying age and ethnic and social background of the study Values are means (SD) for child and parent age and BMI, and n (percentages) of frequency data. 1 Independent t-test for continuous variables and χ 2 -test for frequency data.
populations and differences in methods used. 'Eating too much'-factor and heart diseases in the family were also associated with the perception of child's overweight status. However, the associations were not statistically significant. We did not ask if the parents who recognised their child's overweight status were worried about their child's weight. According to the previous studies, parents are not always worried about their offspring's weight or health despite the offspring's overweight status [15, [17] [18] [19] 27 ], especially if a child has a healthy appetite and eats healthy foods, such as fruits and vegetables [21] . Should parents be aware and worried of a child's overweight status, if the child is physically active and has healthy eating habits? According to a recent review, the risks of obesity is greater than those from being sedentary, i.e., high physical activity reduces, but does not totally offset risks related to obesity [28] . The parental awareness of a child's obesity should be promoted, remembering at the same time, physical activity is highly recommended and should be encouraged, especially in overweight and obese children [29] .
In opposition to the previous findings which revealed that mothers with lower educational levels are more likely to misclassify their children's weight status [13, 15, 22] , we did not find any association between parental education level and the recognition of childhood overweight status. In our study, about 70% of the mothers had high education which may have affected the results.
Like many other studies, we found that overweight girls were more frequently identified as overweight by their parent's than boys [9] [10] [11] [12] [13] . In our study, mothers recognised their own overweight status better compared to the fathers, which has also been observed in previous studies [30] [31] [32] . A relatively small proportion (8%) of overweight mothers considered themselves being normal weight compared to previous studies, where 20-40% of overweight women failed to perceive their weight as being too high [33, 34] . This may be a result from high education level of mothers in our study. High educated women have been shown to consider themselves as overweight more often than low educated women [31, 33] . Many studies have reported that women and adolescent girls more often try to lose weight than boys [35, 36] , and they are more likely than men to be dissatisfied with their body image and size [37] , which reflect that Western culture particularly pressures women to be of normal weight or even slim. The fact that parents identify their daughters overweight status better than their sons may also reflect this cultural phenomenon.
This study does have some limitations. Questionnaires were predominantly filled in by mothers, and the classification of the child's weight status was mainly based upon their mother's impression. Physical activity levels were not measured objectively, and we had no information on energy intake or portion sizes. The use of accelerometer or food diaries would have provided more valid data. However, questionnaires are common, low-cost methods particularly in large epidemiological studies. Data on parental height and weight were based on self-reports. In our data, 30% of mothers were classified as overweight. According to previous reports, prevalence of overweight has been reported to be 55% in women aged 35-44 years in North-Finland [38] . Thus, the mothers in our study seem to have underestimated their weight.
Conclusions
Most parents with an overweight or obese seven year old child seem not to recognise their child's overweight status, especially if the child is physically active and has healthy eating habits. This should be taken into account when planning interventions and educating health care personnel. Healthcare providers should promote awareness of childhood obesity among community.
